Pulmonary kinin metabolism and conversion of angiotensin I in spontaneously hypertensive rats.
To examine the metabolism of kinins and angiotensin I in the pulmonary circulation of spontaneously hypertensive rats (SHR) and normotensive Wistar rats (NWR). Bradykinin inactivation was estimated in vivo by comparison of the hypotensive effect of intra-arterial and intravenous injections, and in the in situ perfused lung by analysing the breakdown products using high-performance liquid chromatography. In vivo pulmonary degradation of bradykinin, but not that of higher homologues of this peptide, was shown to be significantly greater in SHR. Angiotensin I converting activity was found to be increased in lungs of SHR. The recovery of bradykinin and homologues from perfused SHR lung was decreased relative to NWR. Des-(Phe-Arg) fragments of all kinin analogues were identified in the pulmonary perfusates. When bradykinin and des-Arg9-bradykinin were injected in the perfused lungs, the respective fragments 4-9 and 4-8 were also identified in the perfusates. When kininase II was inhibited with enalaprilat, the recovery of bradykinin increased from 10 to 43% in SHR and from 23 to 58% in NWR, whereas about 90% of the higher bradykinin homologues were recovered in both SHR and NWR. Aminopeptidase P and dipeptidylaminopeptidase IV, as measured by the recovery of fragment 4-9 under kininase II inhibition, accounted for about 40% of the total pulmonary kininase activity in the SHR lungs and 25% of that of the NWR lungs. The results show that SHR have increased kininase and angiotensin converting activity compared with NWR, and that kinins as well as angiotensin may contribute to the pathogenesis of hypertension. Aminopeptidase P and dipeptidylaminopeptidase IV may contribute to the increased in vivo degradation of bradykinin observed in the SHR.